Comparison of conventional plating, PMA-qPCR, and flow cytometry for the determination of viable enterotoxigenic Escherichia coli along a gastrointestinal in vitro model.
Recent technological advances for bacterial viability assessment using molecular methods or flow cytometry can provide meaningful interest for the demarcation between live and dead microorganisms. Nonetheless, these methods have been scarcely applied to foodborne pathogens and never for directly assessing their viability within the human digestive environment. The purpose of this study was to compare two methods based on membrane integrity (propidium monoazide (PMA) q-PCR and Live/Dead flow cytometry) and the classical plate-count method to determine the viability of a common foodborne pathogen, enterotoxigenic Escherichia coli (ETEC), during its transit trough simulated human gastrointestinal environment. Viable ETEC counts in the gastric and small intestinal compartments of the gastrointestinal TIM model indicated a consensus between the three tested methods (PMA-qPCR, flow cytometry, and plate counts). In a further step, flow cytometry analysis appeared as the preferred method to elucidate ETEC physiological states in the in vitro digestive environment by discriminating four subpopulations, while PMA-qPCR can only distinguish two. The defined viable/altered ETEC population was found during all in vitro digestions, but mainly in the gastric compartment. Being able to discriminate the particular physiological states of pathogenic microorganisms in the digestive environment is of high interest, because if some cells are not observable on culture media, they might keep their ability to express virulence functions.